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1.0 INTRODUCTION 

Vanous areas of the Rocky Flats Environmental Technology Site (RFETS) are bemg 
remediated m accordance with provisions of the 1991 Interagency Agreement (IAG) between the 
U S Department of Energy (DOE), the U S Envlronmental Protection Agency (EPA), and the 
State of Colorado (State) (IAG, 1991) As outlmed m Section IX A 1 of the IAG Statement of 
Work, Corrective and Remedial Action Objectives (C/RAOs) are to be developed to identify the 
contammants and media of interest, exposure pathways and receptors, and acceptable 
contammation levels or ranges of levels for each exposure route Thu techca l  memorandum 
is intended to fulfill these requlrements for Operable Unrt No 2 (OU2) by establishmg C/RAOs 
that are protective of human health and the environment 

The pnmary focus of h s  techcal  memorandum is to present prelminary remediation 
targets that have been selected to control the residual risk to human health and the envvonment 
The OU2 human health chemicals of concern (COCs) for whch contammant-specific remediation 
targets were established are presented in Techcal  Memorandum No 9 (DOE, 1994a) The 
COCs for envlronmental receptors are currently bemg developed Background concentrations, 
potential chemical-specific Applicable or Relevant and Appropriate Requvements (ARARs), and 
prellrmnary nsk-based remediation goals (PRGs) were considered m establishmg remediation 
targets for OU2 

The OU2 remediation targets will form the basis for evaluatmg remedial technologies 
whde the Resource Conservation and Recovery Act (RCRA) Facility InvesbgatiodRemedial 
Investigation (RFI/RI) Baselme Bsk Assessment (BRA) and Envlronmental Evaluation are being 
completed The OU2 remediation targets are intended to be protective of human health and the 
envlronment, however, they may not necessanly be the final clean-up standards that are selected 
as part of the Record of Decision (ROD) 

Only prelmmary remediation targets can be established prior to fully assessmg the risks 
associated with OU2, however, the concurrent Remedial InvestigatiodFeasibility Study (RI/FS) 
approach adopted for b s  t echca l  memorandum is consistent with the procedures outlined 111 
Section 300 430(e)(2) of the NaQonal Oil and Hazardous Substances Pollution Contmgency Plan 
(NCP) Specifically, 40 CFR 300 430(e)(2)(i) states that, "[I]nrtially, prellmlnary remediation 
goals are developed based on readily avallable mformation, such as chemical-specific ARARS 
or other reliable mformation Prelmmary remediation goals should be modified, as necessary, 
as more information becomes available durmg the RI/FS Flnal remediation goals will be 
determined when the remedy is selected It Usmg programmatic exposure scenanos also 
expedites the overall remedial schedule for OU2 by allowmg the Corrective Measures 
Study/Feasibdity Study (CMSIFS) to proceed through early identification of data needs to 
support the development of potential remedial alternatives Should the final BRA and/or 
Envlronmental Evaluation mdicate that the remediation targets selected for OU2 are not 
representative of the actual risk posed by the contammated media, the required changes will be 
incorporated as early as possible durmg the development of the CMS/FS 
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l b s  techrucal memorandum contam five sectlons, mcludmg th~s mtroduction, plus two 
appendices Section 2 0 provides background information regardmg remediation areas that 
represent OU2 contammated media A discussion regardmg the identification of COCs for OU2 
is presented m Section 3 0 The development of C/RAOs is discussed m Section 4 0 and the 
development of  remediation targets for OU2 is described m Section 5 0 Appendlx A contains 
the exposure factors used for calculatmg PRGs Appendlx B contains contammant-specific 
toxicity mforrnation 
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2.0 REMEDIATION AREAS 

OU2 is one of  16 operable umts at the WETS and, as shown m Figure 2-1, OU2 is 
located on the southeastern side of the WETS mdustnal area OU2 contam 22 Individual 
Hazardous Substance Sites (IHSSs) that have been orgamzed into five remediation areas based 
on dissunilarities of  contammted media These five remediation areas mclude source areas for 
surface soil contammation, source areas for subsurface soil contammation (potential or current), 
residual surface soil contammation, residual subsurface soil contammation, and Upper 
Hydrostratigraphc Umt (UHSU) ground water contammation Bnef summaries of  the nature 
and extent of  contammation for each of these five remediation areas are discussed below The 
locations of  the lndividual IHSSs associated with OU2 are shown on Figure 2-2 A matrlx 
identifylng the mdividual IHSSs m relation to the five remediation areas is presented m Table 
2-1 Additional mformation regardmg the IHSSs m OU2 can be found m Phase I. WI/H 
Report 903 Pad, Mound and East Trenches Area Operable Unit No 2 - Prelrrnrnary Drafr 
(DOE, 1993) 

2.1 Source Areas for Surface Soil Contamination 

Source areas for OU2 surface soils have been defined as locallzed areas of  elevated 
contammant concentrations that may represent or have hstorically acted as sources of 
contammtion The 903 Pad Lip Site (IHSS 155) has been identified as a source area for 
elevated concentrations of  radionuclides m surface soil The 903 Pad Lip Site is located adjacent 
to the 903 Drum Storage Site and contam plutomum-239/240 and amencium-241 that has 
remained after Drum Storage Site drum removal and cleanup activities Other surface soil areas 
withm and outside of  the OU2 boundanes have become radiologically contammted as a result 
o f  prior activities that occurred at the Drum Storage Site and the subsequent redistribution of 
contammation The 903 Pad Lip Site may be a lrkely candidate for a non-tune critical removal 
action 

2.2 Source Areas for Subsurface Soil Contamination 

Source areas for OU2 subsurface soil contammation have been defined as IHSSs which 
were used as storage or disposal sites for low-level, hazardous, or mixed wastes These areas 
may or may not currently contam waste matenal (e g , spent solvents, cuttmg oils, drums) 
Additional field characterlzation efforts have been mtiated to better quantify the nature and 
extent of  contammtion at these source areas Subsurface soil source areas for OU2 mclude the 
903 Pad Drum Storage Site, the Mound Site, and Trenches T-1 through T-13 These subsurface 
soil source areas may also be lrkely candidates for non-tme critical removal actions 
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TABLE 2-1 
MSSs ASSOCIATED WITH OU2 

MSS 

903 Pad Drum Storage 
site (112) 

OU2 REMEDIATION AREAS .I 

SOURCE AREAS 
FOR 

SURFACE SOIL 
CONTAMINATION 

903 Pad Lip Site (155) 

East Spray Fields 
(216 2) 

East Spray Field 
(216 3) 

Gas Detoxificatlon Site 
(183) 

SOURCE AREAS 
FOR 

SUBSURFACE SOIL 
CONTAMINATION 

X 

RESIDUAL 
SUBSURFACE SOIL 
CONTAMINATION 

~~ 

Trench T-6 (1 11 3) 

Trench T-7 (1 11 4) 

Trench T-8 (1 1 1  5) 

Trench T-9 (1 11 6) 

RESIDUAL 
SURFACE SOIL 

CONTAMINATION 

~~ 

X X 

X X 

X 

X 

X 

X Mound Site (1 13) 

Pallet Burn Site (154) 

X X 

X 

X 

Reacuve Metal 
Destruction Site (140) X 

11 TrenchT-1 (108) I X X X 

X X Trench T-2 (109) 

Trench T-4 (1 11 1) 

X X X 

X X X 

11 Trench T-5 (1 11 2) I X X X 

X X X 

X X X 

X X 

X 

x 

X 

X 

X 

Trench T-10 (111 7) I X X 

11 Trench T-11 (111 8) I X X X 
~~~~ ~~ ~ 

Trench T-12 

Trench T-13 

X X X 

X 
~ 

X X 

Ground water contamination HI the UHSU occurs throughout OU2 and is non-IHSS specific d 
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The 903 Drum Storage Site was used to store drums contauung radioactively 
contammated oils and solvents The Mound Site was used to dispose of drums contaimng 
depleted urmum and beryllium-contammated lathe coolant Some drums contaimng 
tetrachloroethene were also placed m the Mound Site In the past, waste materials were 
removed from both the 903 Drum Storage and the Mound Sites, the wastes were either shipped 
offsite for disposal or sent to Buildmg 774 for treatment 

The trenches (Tl through T-13) were used prunarily for the disposal of samtary sewage 
sludge contammated with urafllum and plutomum, and flattened empty drums contaminated with 
uramum Plutomum- and uramum-contammated asphalt plankmg from the solar evaporation 
ponds may have been placed in one or more of the trenches mcludmg, but not llmited to, 
Trenches T-4 and T-11 It is also suspected that some solvent-bearing wastes were placed in 
some of the trenches, however, it is not known whch of the trenches received the wastes 
Records mdicate that approxunately 125 drums contamng depleted uramum chps and small 
amounts of lathe coolant were buned m Trench T-1 Thls trench is believed to have also 
received drums contamg metal t u m g s ,  still bottoms, cemented cyamde waste, and copper 
alloy Trench T-9 is reported to also contam scrap metal from production operations 

Characternation efforts conducted 111 support of the RFI/RI for OU2 have detected 
tetrachloroethene, arsemc, cadmium, mercury, uramum-233/234, -235, and -238, plutomum- 
239/240, and amencmm-241 m sufficient quantities to be assessed as COCs The origin of 
several of these constituents at the 903 Pad Drum Storage Site or Trench T-2 mdicates leakage 
from drums formerly stored at the 903 Pad Drum Storage Site and wastes disposed of in Trench 
T-2 Samplmg efforts conducted at the Mound Site have detected volatile orgamc compounds 
(VOCs) and radionuclides It is suspected that the presence of these constituents m subsurface 
soils is the result of leakage from drums that were formerly buried at the Mound Site Elevated 
concentrations of VOCs, heavy metals, and radionuclides have been detected in subsurface soils 
at the Northeast and Southeast Trench Areas (Trenches T-3 through T-13) Only llmited 
characterlzation data are available for the burial trenches Contammants m subsurface soils are 
presumed to be related to releases from buried wastes m the trenches 

2.3 Residual Surface Soil Contamination 

Residual surface soil contarmnation is defined as surface soil contammation remamng 
after unplementation of  source removal actions and/or contarmnation that is present m the upper 
two mches of unpacted soil Thls defmtion may encompass most of the land surface in OU2 
and those contammahon areas that remam m OU1 followmg completion of OU1 source removal 
actions Surface sods contammated with low-levels of plutomum and americium m OU1 which 
are contiguous to OU2 are bemg admmstratively addressed under OU2 because the 903 Pad 
Area is believed to be the source of that portion of the surface soil plutomum and americium 
contammation present m OU1 
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Plutomum-2391240 and americium-241 exist w i h n  surface soils throughout OU2 m 
sufficient quantities to be assessed as COCs The radioactive contammation present at OU2 is 
believed to be the result of wmd dispersion of particulate matenal from the 903 Pad prmarily 
toward the south and east and extending beyond the eastern penmeter road, pnor to capping 
(DOE, 1993b) Samplmg efforts conducted to date have also indicated the presence of bis (2- 
ethylhexyl) phthalate throughout OU2 Although bis (2-ethylhexyl) phthalate is a common field 
and laboratory contammant, it was detected at a sufficiently sigmficant concentration to be 
identified as a COC Aroclor-1254 and Aroclor-1260 have been detected in low concentrations 
at the Mound Area and deemed COCs, however, the source of these PCBs is unknown 
Chromum (III) has been detected in locallzed areas at the 903 Pad Area and in an area 
approxlmately 700 feet south of the Southeast Trenches and has been deemed a COC None of 
the samples analyzed as a part of the RFI/RI have indicated the presence of hexavalent 
chromum, even where chromium-bearmg wastewater may have been disposed 

2.4 Residual Subsurface Soil Contamination 

Residual subsurface soil contammation is defined as contammation remamng m 
subsurface soils after completion of subsurface source removal actions The subsurface soils 
consist of all OU2 sods deeper than approxunately two mches (EPA, 1992) Residual 
contarmnation may vary dependmg upon contammant type and concentration 

Characterlzation efforts conducted m support of the RFI/RI for OU2 have detected 
tetrachloroethene, arsemc, cadmium, mercury, uramum-233/234, -235, and -238, plutomum- 
239/240, and americium-241 m sufficient quantities to be assessed as COCs Subsurface soil 
source removal actions will be performed to reduce the quantities of these contammants 

2.5 Upper Hydrostratigraphic Unit Ground Water Contamination 

Contammation m the UHSU ground water exists throughout OU2 Source areas for 
UHSU ground water contammation are not clearly defined, but may ongmte from one or more 
waste pits as defined in the RFI/RI For purposes of h s  techcal  memorandum, ground water 
contammation is considered to be non-IHSS specific 

Results of the Phase I1 RFI/FU mvestigation have mdicated that the contammation is 
confined to the UHSU Withm OU2, the UHSU is compnsed of variably and seasonally 
saturated portions of the unconsolidated surfkial deposits, the Arapahoe Formation No 1 
Sandstone that is m hydraulic connection with the saturated surficial materials, and weathered 
claystones of the Arapahoe and/or Laramie Formations 

Ground water flow withm the UHSU is complex because of areal vanation m ground 
water flow dlrections, and interactions between saturated thickness Ground water flow withm 
the UHSU is strongly influenced by the bedrock paleotopography and by the geometry and 
hydraulic charactenstics of the vanous soils and bedrock lithology compnsmg the UHSU 

2-6 



The Arapahoe Formation No 1 Sandstone has been determmed to be capable of yielding 
water supply volume adequate for domestic use (DOE, 1993) Since the source of surface water 
seeps withm OU2 is believed to be ground water, the seeps are being addressed as part of the 
ground water remediation effort 

Charactemtion efforts conducted m support of the RFI/RI indicate the presence of 
orgamcs and radionuclides in sufficient quantities to be assessed as COCs withm the UHSU of 
the 903 Pad Area, the Mound Area, and East Trenches Area Contaminants detected include 
1,l -dichloroethene, carbon tetrachloride, chloroform, methylene chloride, tetrachloroethene, 
tnchloroethene, amencium-24 1, and plutomum-239/240 
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3.0 CHEMICALS OF CONCERN 

The COCs for whch C/RAOs were developed for OU2 originate from the human health 
nsk assessment (DOE, 1994a) The Envuonmental Evaluation h s k  Assessment specific to OU2 
was rescoped m favor of ecological studies whch will encompass the Woman Creek and Walnut 
Creek watersheds, whch are currently bemg prepared 

3.1 Human Health Chemicals of Concern 

Techcal  Memorandum No 9 for OU2 (DOE, 1994a) presents a method for identifymg 
COCs and contam a list of COCs that will be mcluded m the human health risk assessment for 
soil and ground water contammnts The process used for selectmg human health COCs is 
presented in Figure 3-1 Selection of the COCs was based on guidance presented in Risk 
Assessment for Superfund, Volume I, Human Health Evaluation Manual, Part A (EPA, 1989) 
The selection process consisted of five steps 

0 Statistical companson of OU2 data to background concentrations (metals and 
radionuclides), 

0 Elmmtion of essential nutnents and mons, 

0 Further evaluation of contarnmints detected at a frequency greater than 5 percent, 

0 Screerung for concentratiodtoxicity of contammnts usmg maxmum detected 
concentrations and EPA-established toxicity factors, and 

0 Screerung of special-case contammnts (includmg an evaluation of mfrequently 
detected compounds and a spatial and temporal evaluation of mfrequently detected 
but potentially hazardous compounds) 

For example, inorgaruc compounds whose concentrations were withm background range 
or that were mmor constituents (e g , rarely detected and/or of low toxicity) were excluded as 
COCs Orgamc compounds that would not sigmficantly contnbute to overall nsk also were 
excluded Table 3-1 contam a summary of the orgmc and morgamc COCs and affected media 
identified during the human health nsk assessment 

3.2 Environmental Chemicals of Concern 

The Envlronmental Evaluations m progress will address the Woman Creek and Walnut 
Creek watersheds Determmation of whether or not envlronmental receptors are at nsk from 
exposure to contaminants at OU2 has not yet been finallzed In the absence of quantitative 
exposure pathways to environmental receptors, it is assumed that the remediation targets 
established for the protection of human health will also be protective of the envuonment and will 
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TABLE 3-1 
CHEMICALS OF CONCERN 
(” HEALTH) 

NOTES 

a/ Chemicals of concern are based on human health nsk assessment 
presented as Technical Memorandum No 9 for OU2 (DOE, 
1994a) 
Identified as special-case chemical of concern m Technical Memorandum No 9 
for OU2 (DOE, 1994a) 

b’ 
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form the basis for identifymg and evaluatmg remedial alternatives for each of the five 
remediation areas Should completion of the Environmental Evaluation indicate that more 
stmgent final PRGs need to be established to ensure protection of the environment, the CMS/FS 
report will be revised accordingly 
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4.0 DEWLOPMENT OF CORRECTIVE/REMEDIAL ACTION OBJEXTIVES 

The IAG requlres that an appropnate range of C/RAOs be established to screen and - 
evaluate corrective/remedial alternatives The C/RAOs are, at a mmunum, to be developed for 
the protection of human health and the envlronment These objectives shall specify the 
contarmnants and media of mterest, exposure pathways, and acceptable contammation levels or 
ranges of levels for each exposure route 

The corrective action objectives have been identified so that applicable Resource 
Conservation and Recovery Act (RCRA) closure and corrective action requirements are properly 
considered dumg development of the CMS/FS Closure of RCRA regulated umts will be 
conducted m accordance with the Final RCRA Corrective Action Plan (EPA, 1994) Lunited 
regulatory guidance exists regardmg development of corrective action objectives under RCRA 
For the purpose of remediatmg OU2, corrective action objectives have been established to ensure 
that closure and waste management constramts of RCRA are part of the remedial alternative 
evaluation process For those wastes determmed to be hazardous, proper management will be 
mcorporated into lmplementation of the selected remedial alternative 

The remedial action objectives have been identified so that applicable Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) cleanup requlrements are 
also properly considered Guidance for Conducting Remedial Investigations and Feasibility 
Studies Under CERCLA (EPA, 1988) discusses development of remedial action objectives and 
PRGs Remedial action objectives are contammant- and medium-specific goals for protectmg 
human health and the envuonment In developmg appropnate remedial action objectives, the 
EPA guidance document states that "objectives should be as specific as possible, but not so 
specific that the range of alternatives that can be developed is unduly llrmted The guidance 
also specifies that in order to quantify remedial action objectives, PRGs are to be developed that 
identify an acceptable contaminant level or range of levels for each exposure route of concern 

The combmed consideration of RCR4 corrective and CERCLA remedial action objectives 
will mtegrate the mplementation of these two envlronmental protection programs mto the 
remediation efforts at OU2 The media-specific C/RAOs that have been identified for OU2 are 
listed below 

0 Remediate contammated soils to non-zero chemical-specific ARARs/TBCs, as 
appropriate, 

0 In the absence of applicable ARARs/TBCs, prevent exposure to contammated 
surface soils that would result m a total excess cancer risk greater than 104 to 10" 
or a hazard mdex of greater than one for noncarcinogens, 

a In the absence of applicable ARARs/TBCs, prevent exposure to contaminated 
subsurface soils that would result m a total excess cancer nsk greater than 104 
to lod or a hazard mdex greater than 1 for noncarcmogens, 
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e Remediate the ground water aquifer to non-zero chemical-specific ARARs/TBCs, 
as appropriate, and 

e In the absence of ARARs, prevent exposure to contaminated ground water that 
would result in a total excess cancer nsk of greater than 104 to 10" or a hazard 
mdex greater than one for noncarcmogens 

The OU2 C/RAOs were developed using appropnate regulatory guidelines (EPA, 1988) 
and regulations m the NCP, and by examimg relevant COCs and site-specific exposure 
pathways discussed m Section 5 0 of this techcal  memorandum It is assumed that by meeting 
the cntena established for the protection of human health, the envlronment is adequately 
protected Should the BRA or Environmental Evaluation for OU2 identify additional COCs or 
exposure pathways not addressed m thrs tecbcal  memorandum, the C/RAOs will be revised 
accordmgly and mcorporated as part of the CMS/FS 
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5.0 DEVELOPMENT OF REMEDIATION TARGETS 

As requlred by CERCLA Section 121(d), remedial actions shall attain a degree of cleanup 
of  hazardous substances released mto the envlronment and control future releases, at a m i m u m  
whlch protects human health and the envlronment The NCP and EPA's RI/FS guidance 
documents requlre the establishment of PRGs that specify the degree of cleanup the remedial 
action must achleve to protect human health and the envuonment The PRGs are environmental 
media- and contammant-specific values developed on the basis of chemical-specific ARARs, site- 
specific risk-related factors, and other readily available mformation 

- 

Although the mcomplete RFWRI portions could influence selection of  final remediation 
goals for OU2, prelmmry remediation targets have been established to allow the CMS/FS to 
proceed with development of  potential remedial alternatives The remediation targets may need 
modification as the CMS/FS progresses Fml remediation goals that are mutually agreeable 
to the participatmg agencies (I e , DOE, EPA, and Colorado Department of  Public Health and 
Envlronment [CDPHE]) will be identified m the ROD for OU2 A bnef description of  the 
mformation sources and thelr mcorporation mto the selection of  the remediation targets is 
provided below 

The DOE is responsible for identifymg those promulgated standards, requirements, 
cntena, or lmitations (I e , ARARs) to be met durmg mplementation of  the selected remedy 
Applzcuble requlrernents are those cleanup standards, standards of control, and other substantive 
requlrernents, cntena, or lmitations promulgated under Federal envlronmental, or State 
envlronmental or facility citmg laws that specifically address a hazardous substance, pollutant, 
c o n t a m n t ,  remedial action, location, or other clrcumstance at a CERCLA site Relevant and 
Appropnate requlrernents are those cleanup standards, standards of control, and other substantive 
requlrernents, cntena, or lrrmtations promulgated under Federal envlronmental, or State 
envlronmental or facility citmg laws that, whlle not "applicable" to a hazardous substance, 
pollutant, contammant, remedial action, location, or other circumstance at a CERCLA site, 
address problems or situations sufficiently smilar to those encountered at the CERCLA site that 
thelr use is well suited to the particular site Only State standards that are promulgated and 
identified m a tmely manner by the State, and are more strmgent than Federal requirements 
qualify as ARARs For purposes of identification and notification of  State standards, the term 
"promulgated" means that the standards are of general applicability and are legally enforceable 

In addition to ARARS, other non-promulgated advisories, criteria, or guidance documents 
that are to-be-considered (TBCs) to supplement an ARAR provision for a particular release may 
be identified TBCs are not legally bmding, and do not have the status of potential ARARs 
However, TBCs can be used, when suitable, to determme the level of  cleanup required to protect 
human health and the environment 

5-1 



This techca l  memorandum only addresses the identification of potentral chemical- 
specific ARARS/TBCs for the purpose of developmg remediation targets for the OU2 COCs 
Action- and location-specific ARARs will be addressed durmg-the screenmg of remedial 
technologies for OU2 Chemical-specific ARARS are health- or nsk-based numencal values that 
establish the acceptable amount or concentration of a compound that may be found m or 
discharged to the ambient envlronment (e g , a u  emssions or wastewater discharges) 
Chemical-specific ARARs may also specify methodologies wluch, when applied to site-specific 
conditions, result m the establishment of numencal values that are protective of human health 
and/or the envuonment The chemcal-specific ARARs/TBCs presented m tlus techcal 
memorandum are consistent with the ARAR identification process contamed m the Draft Master 
List of Potential Federal and State ARMs for the Rocky Flats Environmental Technology Site 
(DOE, 1994c) 

Prelminarv Rsk-Based Remediation Goals 

When chemical-specific ARARs are not available or are not considered sufficiently 
protective because of the presence of multiple contamlnants or mulhple exposure pathways, 
calculated nsk-based values can be used to establish contaminant levels that are considered to 
be protective of human health As previously discussed, the nsk charactemtion components 
have not been finallzed for OU2 Potential exposure routes and receptors to be used rn the BRA 
for OU2 are currently berng refined In an effort to proceed with the CMS/FS for OU2, 
programmatic exposure pathways were developed and used m calculatmg pre1unmu-y nsk-based 
remediation goals Table 5-1 summames the programmatic exposure routes and receptors 
These programmatic exposure pathways mclude major exposure routes that wlll most llkely be 
addressed m the BRA for OU2 Should the BRA identify additional exposure pathways not 
programmatically addressed, the requlred changes wlll be mcorporated durmg the development 
of the CMWFS The methodology and equations used to calculate the prelmrnary risk-based 
remediation goals are presented m Programmatic Risk-Based Preliminary Remediation Goals 
(DOE, 1994) and the Programmatic Risk-Based Preliminary Remediation Goals for the Sand and 
Gravel Mining Land Use Exposure Scenano - Draft (DOE, 1994) 

Two exposure levels of each COC were used to calculate nsk-based PRGs for 
consideration m selectmg the OU2 remediation targets the reasonable maxunum exposure 
(RME) and the central tendency (CT) The RME and CT represent exposure to different 
concentrations of a chemical (PRG) The RME exposure level is the lughest exposure that is 
reasonably expected to occur at a site and m practice is estunated by combmmg the 90 - 95th 
percentile values for some but not all exposure parameters The PRG values calculated using 
M E  levels represent the smallest contammint concentration that the receptor can be exposed 
to whch may result rn a risk level that exceeds 106 or a hazard mdex greater than 1 The RME 
values used to calculate the PRGs origlnate from the Programmutic Rzsk-Based Preliminary 
Remediation Goals document (DOE, 1994) The CT represents the mthmetic mean exposure 
level and uses average for some, but not necessanly all exposure factors The PRG values 
calculated usmg CT levels may provide a more realistic (e g less conservative) contammnt 
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concentration whlch is protective of human health based on an average receptor The intent of 
providing both RME and CT risk-based PRGs is to determine the sensitivity of contaminant 
concentrations%h respect to risk Appendix A contam a summary of the RME and CT 
exposure factors used to calculate PRGs for this techcal  memorandum The exposure factors 
used to calculate both RME and CT exposure levels for the sand and gravel m m g  exposure 
scenario and the remamder of the CT exposure levels are consistent with those presented in 
Technical Memorandum No 5, Exposure Scenanos, Humn Health Risk Assessment, 903 Pad, 
Mound, and East Trenches Areas, Operable Unit No 2 (DOE, 1994b) 

The RME and CT PRGs for carcmogens were calculated by settmg the carcmogemc 
target risk level at 10” A target nsk level of 10-6 means an mdividual has a one-in-one-million 
probability of developmg cancer over a lifetme as a result of an assumed exposure to a specific 
contammnt concentration Thls nsk is additional to the probability of an mdividual developmg 
cancer from other factors such as those associated with heredity or lifestyle Sunilarly, the RME 
and CT PRGs for toxicants (noncarcinogens) were calculated by setting the hazard quotient at 
one for each contaminant A hazard quotient is the ratio of a smgle substance exposure level 
of a chemical contaminant over a specified period to the reference dose for the chemical The 
reference dose represents an estmate of an exposure level for the human population, lncludmg 
sensitive subpopulations, that is llkely to be without appreciable deletenous effects dunng a 
lifetme Since the plutomum-239 and -240, and uramum-233 and -234 isotopes are reported 
as a single analyte (1 e , plutomum-239/240 and uramum-233/234, respectively), the reported 
PRG value is the lowest PRG value calculated for the respective isotopes Usmg the lowest 
value is the most conservative approach in establishmg remediation targets for these 
radionuclides Based upon the stream averages of plutomum isotopes lustorically processed for 
weapons reserve, over 99 5% of the total plutomum from productions operations can be 
measured as plutomum-239/240 Contammnt-specific toxicity mformation used to calculate 
both the RME and CT prelmlnary risk-based remediation goals for the OU2 COCs are 
summarlzed m Appendlx B 

Other Readilv Available Information 

Other information such as background concentrations, m m u m  analytical detection 
h i t s ,  and cleanup standards that have been deterrmned to be protective at other remediation 
sites may also be considered when establishmg fml site-specific PRGs The consideration of 
these other factors were used to venfy that chemical-specific ARARs and/or calculated risk- 
based concentrauons are acluevable and reasonable The background concentration mformation 
was obtained from the Final Background Geochemical Charactenzation Report (DOE, 1993c) 
and background surface sod samples collected in the Rock Creek Area dumg the 1991 OU1 
Phase I11 mvestigation and the 1993 OU2 Phase I1 investigation Cleanup standards that have 
been adopted at other remediation sites were denved from reviewing available RODS for 
CERCLA remedial action undertaken at sites withn Colorado 
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5.1 Surface Soils 

Table 5-2 presents the background concentrations, m m u m  analytical detection Iunits, 
potential chemical-specific ARARs/TBCs, nsk-based PRGs, maxunum detected concentrations 
of each contammant, and cleanup standards established at other Colorado remediation sites that 
were considered m settmg remediation targets for OU2 surface soil COCs The source and 
methods used to calculate these potential cleanup standards are addressed under the categories 
of chemical-specific ARARS/TBCs and risk-based cnteria in the followmg subsections 

5.1.1 Background Concentrations 

The background concentrations for metals and radionuclides m surface soils were 
obtamed from background surface sod samples collected m the Rock Creek Area durmg the 
1991 OU1 Phase III mvestigation and the 1993 OU2 Phase 11 mvestigation Background 
samplmg was not conducted for orgamc compounds, therefore, a background concentration of 
zero was assigned to bis (2-ethylhexyl) phthalate, Aroclor-1254, and Aroclor- 1260 

5.1.2 Potential Chemical-Specific ARARs/TBCs 

Chemical-specific ARARs/TBCs for soil, whch establish protective levels based on nsks 
to human health and/or the environment, only exist for PCBs and radionuclides and not other 
OU2 surface soil COCs Cleanup standards for soils contammted with PCBs are regulated 
under the Toxic Substances Control Act (TSCA) The TSCA requuements for cleanrng up PCB 
spills are considered TBCs Although PCB spills that occurred pnor to May 4, 1987 are 
excluded from 40 CFR 761, Subpart G (EPA’s PCB Spill Cleanup Policy), DOE believes that 
the cleanup targets m the policy are protective of human health and the envrronment at OU2 
The Policy establishes a soil cleanup target of 25 ppm PCBs by weight m restncted areas The 
DOE believes that OU2 meets the defmtion of a restncted area, as it is located w i M  an 
mdustrial site where access is llrmted and it is separated by over 0 1 lulometer from any 
residential/commercial area as defined m 40 CFR Section 761 123 

The Atomic Energy Act (AEA) grants DOE authonty over AEA-regulated radionuclides 
Pursuant to th~s authority, the DOE has established radiabon protection standards for offsite 
members of the public under Radiation Protection of the Public and the Environment, DOE 
Order 5400 5 (DOE, 1990) To ensure that the offsite radiation dose is mamtamed at acceptable 
levels, the DOE has developed an annual radiation dose lunit of 100 milluem effective dose 
equivalent to members of the public The provisions of DOE Order 5400 5 are currently in the 
process of bemg promulgated as 10 CFR 834 The annual radiation dose lunit of 100 mlllrem 
effective dose equivalent is considered a TBC until promulgation of 10 CFR 834, at whch tune 
the annual radiation dose l m t  will be identified as an ARAR 

The TBC values based on the annual radiation dose lunit of 100 rmllrrem effective dose 
equivalent were calculated usmg the exposure scenanos and exposure pathways outlmed in the 
Programmatic Risk-Based Preliminary Remediation Goals (DOE, 1994) The RME parameters 
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were used to calculate the TBC values The TBC values calculated using RME levels represent 
the radionuclide concentration that the receptor can be exposed to whch may result in an annual 
effective dose equivalent of 100 milllrem The fact that multiple radionuclides contribute to the 
radiation dose for a specific exposure scenario will be addressed before final remediation goals 
are established 

Nuclear Regulatory Commission (NRC) standards for radionuclides were not considered 
to be potential ARARS The standards are not applicable to the WETS because the DOE is 
exempt from NRC regulations The NRC standards were also determined not to be appropriate 
since the DOE is requlred to and has established radiation protection standards for offsite 
members of the public pursuant to DOE Order 5400 5 (wluch is currently m the process of belng 
promulgated as 10 CFR 834) 

5.1.3 Preliminary Risk-Based Remediation Goals 

The potenhal future receptors considered 111 calculatmg the PRGs for surface soil mclude 
residents, office workers, and ecological researchers The programmatic exposure pathways 
considered for each of the hypothetical future receptors lnclude dlrect lngestion of soils, 
inhalation of particulates, and external exposure to radiation 

5.1.4 Cleanup Standards at Other Colorado Sites 

A review of RODs that have been issued for other CERCLA remediation sites located 
in the State of Colorado was conducted to determme what values have been previously used as 
soil cleanup standards An electromc search of EPA’s RODS database was performed to obtam 
a list of Colorado sites where soil remediation was specified Two RODs were identified that 
contalned at least one or more of the COCs the Martm Manetta, Denver Aerospace Site, and 
Sand Creek Indusmal Site, (OW) 

The ROD for the Martm Manetta, Denver Aerospace Site contamed action levels for 
PCBs, bis (2-ethylhexyl) phthalate, and chromium (total) to define when treatment was requlred 
to protect the ground water resources The achon and treatment levels for PCBs were based 
upon TSCA The action level for total chromum was based upon background concentrations 
The treatment standard was for total chromium (both chromium 111 and VI) and was based upon 
the RCRA toxlcity charactemhcs (TC) deterrmnation established m 40 CFR 261 There was 
no action level for bis (2-ethylhexyl) phthalate, and the treatment standard was based upon the 
federal and state hazardous waste regulations 

The ROD for the Sand Creek Industnal Site (OW), specified an action level for 
chromum (total) whch was s d a r  to the action level specified m the Martm Manetta ROD 
The action level was based on a 1E-5 nsk level 
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It should also be noted that there was no distmction m the RODs for cleanup standards 
for surface and subsurface soils As such, compamg the cleanup values from the RODs for 
soils contamed m Table 5-2 agamt the prelminary risk-based remediation goals for surface soils 
may not be appropnate 

5.1.5 Selected Remediation Targets for Surface Soils 

The NCP states that prelmlnary remediation goals are to be developed based on readily 
available mformation, such as chemical-specific AR4Rs For known or suspected carcmogens, 
the lod is to be used as the pomt of departure for d e t e r m n g  remediation goals for remedial 
alternatives when ARARS are not available or are not sufficiently protective of human health and 
the envlronment [40 CFR 300 430 (e)(2)((i)(A)(2)] Selected remediation targets for the OU2 
surface soils were based on ARARs/TBCs when available, and RME PRGs for an office worker 
exposure scenano 

The cleanup cntena established m 40 CFR 761 for PCBs (e g , 25  ppm) was selected as 
the remediation target for PCB contammated soils because the standard has been determmed to 
be a TBC (see Section 5 1 2) is a widely accepted regulatory standard, and the NCP requues, 
m most cases, that ARARS or other reliable mformation be preferentially selected over nsk- 
based PRGs as final remediatlon goals 

For bis (2-ethylhexyl) phthalate, the commercial/mdustnal (office worker) RME PRG was 
selected as the remediation target The RME PRGs are considered to be sufficiently 
conservative for the purpose of proceedmg with the identification and development of remedial 
alternatives for the followmg reasons 

e Smce bis (2-ethylhexyl) phthalate exhlbits both carcmogemc and noncarcinogemc 
properties, the lowest of the office worker RME values were selected as the 
remediation target, 

e The NCP requlres sites to be remediated so that the lifetme nsk to an mdividual 
is between 10' to lo4 for known or suspected carcmogens As requued, the lo4 
risk level is bemg used as the pomt of departure for determmation of the RME 
PRGs; 

e Decisions regardmg the future land use for WETS have not been finallzed, 
however, the DOE Rocky Flats Field Office Future Site Use Worlung Group is 
expected to recornend that onsite residential use should be elmmated from the 
future land use plan (meetmg m u t e s ,  12/8/94) Therefore, nsk-based PRGs for 
the most conservative non-residential exposure scenario (1 e 
commercial/mdustnal s cemo)  were utlllzed, 

e The EPAs fisk Assessment Councd states that all nsk assessments shall evaluate 
both the RME and CT exposure levels The EPA guidance states that for 
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decision-makmg purposes m the Superfund Program, the RME exposure level 
should be used to estrmate risk (EPA, 1992a) The EPA recommends presenting 
the CT exposure level for comparative purposes durmg the risk assessment 
process Consequently, the more conservative M E  PRGs have been used to 
establish remediation targets and will also be used in the subsequent screemng of 
remedial alternatives Durmg the detalled analysis of remedial action alternatives, 
both the RME and CT PRGs will be considered Including the CT PRGs 
provides a range of cleanup values that allows greater flexibility in assessing 
potenhal remediation technologies 

It should be noted that the commercial/mdustnal PRGs for chromium I11 are greater than 
lo6 parts per mdlion Consequently, the remediation target presented for chromium I11 is set 
at IO6 parts per milhon, smce no practical h i t  m soil exists 

The acceptable soil lrmit based on an annual radiation dose lmit of 100 milllrem from 
DOE Order 5400 5 was selected as the remediation target for radionuclide-contammated soils 
because the standard has been determmed to be a TBC (see Section 5 1 2) and the NCP requlres, 
in most cases that ARARS or other reliable mfonnation be preferentially selected over risk-based 
PRGs as final remediation goals The commerciallmdustnal exposure scenarro was used as the 
based for the radionuclide TBC calculations for the reasons mdicated m the above discussion of 
risk-based PRGs 

The cleanup standards established at other Colorado NPL sites were considered only to 
verify that the selected remediation target is consistent with previously approved RODs With 
the exception of chromium I11 and bis (Zethylhexyl) phthalate, the selected remediation targets 
appear to be consistent with ROD cleanup levels Th~s mconsistency is due to the action levels 
bemg based upon promulgated hazardous waste standards versus calculated nsk-based values 
The cleanup standard for PCB is representative of cleanup standards shown m RODs that have 
been reviewed for the State of Colorado 

5.2 Subsurface Soils 

Table 5-3 presents the background concentrations, f~ll~lllllll~~l analytical detection lunits, 
potential chemical-specific ARARs/TBCs, nsk-based PRGs, maxlmum detected concentrations 
of each contarmnant, and cleanup standards established at other Colorado remediation sites that 
were considered m settmg remediation targets for the OU2 subsurface soil COCs The source 
and the methods used to calculate these potential cleanup standards are addressed m the 
followmg subsectlons 

5.2.1 Background Concentrations 

The background concentrauons for metals and radionuclides m subsurface soils were 
obtamed from the Final Background Geochenucal Charactenzmon Report (DOE, 1993c) 
Background samplmg was not conducted for orgamc compounds (1 e , tetrachloroethene), 
therefore, a background concentration of zero was assigned to tetrachloroethene 
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5.2.2 Potential Chemical-Specific ARARslTBCs 

No federal or state chemical-specific ARARSlTBCs were identified as potential PRGs for 
the OU2 subsurface soil COCs, except for radionuclides 

The Atomic Energy Act (AEA) grants DOE authonty over AEA-regulated radionuclides 
Pursuant to this authority, the DOE has established radiation protection standards for offsite 
members of the public under Radiation Protection of the Public and the Environment, DOE 
Order 5400 5 (DOE, 1990) To ensure that the offsite radiation dose is mamtamed at acceptable 
levels, the DOE has developed an annual radiation dose lmit of 100 millirem effective dose 
equivalent to members of the public The provisions of DOE Order 5400 5 are currently m the 
process of bemg promulgated as 10 CFR 834 The annual radiation dose lmit of 100 milllrem 
effective dose equivalent is considered a TBC until promulgation of 10 CFR 834, at whrch tune 
the annual radiation dose llmit will be identified as an ARAR 

The TBC values based on the annual radiation dose h i t  of 100 milllrem effectlve dose 
equivalent were calculated usmg the exposure scenarios and exposure pathways outlmed m the 
Programmatlc hsk-Based Prelmmary Remediation Goals (DOE, 1994) The RME parameters 
were used to calculate the TBC values The TBC values calculated usmg RME levels represent 
the radionuclide concentration that the receptor can be exposed to whch may result m an annual 
effective dose equivalent of 100 millrrem The fact that multiple radionuclides contribute to the 
radiation dose for a specific exposure scenario will be addressed before fml remediation goals 
are established 

Nuclear Regulatory Comrmssion (NRC) standards for radionuclides were not considered 
to be potential ARARs The standards are not applicable to the WETS because the DOE is 
exempt from NRC regulations The NRC standards were also d e t e m e d  not to be appropnate 
smce the DOE is requlred to and has established radiation protection standards for offsite 
members of the public pursuant to DOE Order 5400 5 (whlch is currently m the process of bemg 
promulgated as 10 CFR 834) 

5.2.3 Preliminary Risk-Based Remediation Goals 

Potential future receptors considered m calculatmg the PRGs for subsurface soil mcluded 
the commerciallmdustnal scenarios for both gravel mmers and construction workers The 
calculations assume that the prmary risk is due to duect mgestion of soils, mhalation of 
particulates, mhalatlon of VOCs, and external exposure to radiation The PRGs for 
radionuclides were calculated with daughter products, where applicable 

5.2.4 Cleanup Standards at Other Colorado Sites 

Because of the number of contamrnants present m the subsurface at OU2, no smgle ROD 
was identified that contamed the same contammants, however, the followrng 6 RODS were 
identified that contamed at least one or more of the COCs 
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0 Broderick Wood Products, Co [EPA/ROD/R08-92/057], 

0 Denver Radium, Co (OU9) [EPA/ROD/RO8-92/062], 

0 Martm Marietta, Denver Aerospace, Co [EPA/ROD/R08-90/035], 

0 Sand Creek Industrial, Co (OU1) [EPA/ROD/R08-89/024], 

0 Sand Creek Industrial, Co (OW) [EPA/ROD/R08-93/04], and 

0 Woodbury Chemical, Co [EPA/ROD/R08-89/026] 

Action levels for arsemc were found in RODs for the Brodenck Wood Products, Denver 
Radium, Sand Creek Industrral (OU5), and Woodbury Chemical Company Sites Action levels 
that were reported ranged from 5 - 79 ppm and were pnmmly nsk-based values Acaon levels 
for cadmium and mercury were found in the Martm Manetta, Denver Aerospace Site ROD and 
were based on background Treatment standards for cadrmum and mercury m the Martm 
Marietta ROD were based on the RCRA TC determmation The ROD for the Brodenck Wood 
Products did not specify an action level, but did specify a treatment level for cadmium of 1 
mg/kg Fmlly, action levels for tetrachloroethene were found m the ROD for the Sand Creek 
Industnal Site, OU1 The action level was risk-based usmg a ground water pathway and a 1E-6 
nsk level 

It should be noted that there was no distmction m the RODs for cleanup standards for 
surface and subsurface soils It is unclear whether the ROD standards were established for 
exposure to contammints via a surface or subsurface soil exposure pathway, or were established 
to protect ground water resources If the ROD cleanup standards are mdeed for subsurface 
sods, it is not known whlch exposure s c e m o  was used as the basis to calculate the lmits As 
such, compamg the cleanup values from the RODs for sods contamed m Table 5-3 agamt the 
nsk-based prelmmary remediation goals for subsurface sod may not be appropnate 

5.2.5 Selected Remediation Targets for Subsurface Soils 

Due to the lack of W T B C  standards for the remediation of non-radionuclide 
contarmnants m subsurface sods, the RME PRGs for a construction worker scenano were 
selected as remedntlon targets The RME PRGs for the gravel m e r  were not selected because 
the feasibility of mlnlng OU2 for commercial purposes is not considered viable, but is currently 
bemg evaluated Should gravel m m g  be identified as a viable fbture land-use option for OU2, 
the PRGs and remedial alternatives wdl be revised accordmgly As discussed m Section 5 1 5, 
the RME PRGs are considered to be sufficiently conservatlve for the purpose of proceedmg with 
the identification and development of remedial alternatives 
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The acceptable soil lmit based on an annual radiation dose lmit of 100 millirem from 
DOE Order 5400 5 was selected as the remediation target for radionuclide-contaminated soils 
because the standard has been determmed to be a TBC (see Section 5 1 2) and the NCP requires, 
in most cases, that ARARs or other reliable mformation be preferentially selected over risk- 
based PRGs as final remediation goals The commercial/mdustrial exposure scenario was used 
as the basis for the radionuclide TBC calculations for the reasons indicated in the discussion o f  
risk-based PRGs above 

The cleanup standards established at other Colorado NPL sites were considered only to 
verify that the selected remediation target IS consistent with previously approved RODs 
Although several of the selected remediation targets exceeded previously established cleanup 
standards for RODs, a dlrect comparison of the values may not be appropriate smce there was 
no distmction m the RODs between surface and subsurface soil for the RODs reviewed 

5.3 Ground Water 

Table 5-4 presents the background concentrations, m m u m  analytical detection h i t s ,  
potential chemical-specific ARARS/TBCs, risk-based PRGs, maxlfnum detected concentrations 
of each contammant, and cleanup standards established at other Colorado remediation sites that 
were considered m settlng remediation targets for the OU2 ground water COCs The source and 
the methods used to calculate these potential cleanup standards are addressed m the subsections 
that follow, 

5.3.1 Background Concentrations 

The background concentrations for radionuclides m ground water were obtamed from the 
Final Background Geochemical Charactenzation Report (DOE, 1993c) Background samplmg 
was not conducted for VOCs, therefore, a background concentration of zero was assigned to the 
VOCs listed m Table 5-4 

5.3.2 Potential Chemical-Specific ARARsITBCs 

The Federal and State chemcal-specific ARARs/TBCs that were considered for selectmg 
the remediation targets for OU2 are identified IXI Table 54 and mclude* 

Federal Water Quality Cntena (eg , Gold Book) issued by EPA pursuant to 
Secoon 303 of the Clean Water Act, 

Federal MCLs and non-zero MCLGs adopted under the Safe Dmkmg Water Act, 
(see 40 CFR 141 and 142), 

State of Colorado P m a r y  Dmkmg Water Regulaoons (see 5 CCR 1003-l), 
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State of Colorado Statewide ground water quality standards (see 5 CCR 1002-8, 
Sections 3 1 l), 

State of Colorado ground water protection standards for hazardous waste facilities 
(see 6 CCR 1007-3, 264 94), and 

DOE Order 5400 5 (DOE, 1990) 

EPA's fact sheet entitled ARARs Questions and Answers Compliance With Federal Water 
Quality Cntena (EPA, 1990) was followed to determme the herarchy of Federal requlrements 
that are identified as potential ARARs/TBCs The application of these standards to the 
remediation of ground waters beneath OU2 is discussed m the followmg paragraphs 

Although water quality standards are typically not applicable to CERCLA response 
actions, the NCP states that water quality cntena established under Section 303 or 304 of the 
Clean Water Act qualify as PRGs only when they are d e t e m e d  to be relevant and appropnate 
to the cucumstance of the release [See 40 CFR 300 43O(e)(2)(i)(E)] The NCP also states that 
MCLs and non-zero MCLGs are to be attamed by remedial acbons for ground or surface waters 
that are current or potential sources of dnnlung water [See 40 CFR 300 430(e)(2)(i)(B)] 
Federal MCLs and non-zero MCLGs were determmed to he potentially relevant and appropnate, 
except standards for AEA regulated radionuclides Srnce Colorado is authomed to unplement 
the Federal Safe Dmkmg Water Act program, State d d m g  water regulations could be 
potential ARARs In order for a State standard to be designated as an AFWR, the State 
requuement is to be more strrngent than the corresponding Federal standard For completeness, 
both Federal and State dnnlung water standards have been identified m Table 5-4 

The Colorado Water Quality Control Commission (WQCC) has promulgated ground 
water standards for all source ground water, unclassified and classified, ground water that has 
been classified for a specific existmg or potential use, and site-specific standards [See 5 CCR 
1002-8, Sections 3 11 and 3 121 Despite questions regardmg enforceabllity, the Statewide 
standards for ground water that has not been classified for a specific existmg or potential use 
will be considered potential ARARs, except standards for --regulated radionuclides 

The Colorado WQCC has site specifically classified the Quaternary and Rocky Flats 
aquifers beneath the RFETS as domestic use quality, agncultural use quality, and surface water 
protection The Colorado WQCC has also designated site-specific ground water standards to 
RFETS [See 5 CCR 1002-8, Section 3 12 71 However, m order for the standards associated 
with the site specific use classificahon and the site-specific standards to be identified as ARARs 
they must be of "general applicability" and "enforceable" [See 40 CFR 300 400(g)(4)] The 
RFETS site-specific ground water use classifications, and thev associated standards, and the 
RFETS site-specific standards [5 CCR 1002-8, Section 3 12 71 are not considered ARARs 
because those use classifications, and thelr associated standards, and the site-specific standards 
have not been generally applied to other remedial sites throughout the State The RFETS is the 
only industrial site in Colorado that has the State ground water use classifications of domestic 
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use quality, agricultural use quality, and surface water protecbon unposed upon it The RFETS 
is the only mdustrial site in Colorado to have site-specific standards [5 CCR 1002-8, Section 
3 12 01 for parameters that have probably been used at other industrial sites m Colorado 

The hazardous waste facility ground water protection standards are not considered to be 
applicable smce none of the OU2 IHSSs are designated hazardous waste management umts 
Smce other, more relevant, ground water protection ARARS have been identified for drinkmg 
water supplies (I e , MCLs), the hazardous waste facility ground water protection standards were 
not considered to be relevant and appropriate to OU2 

With respect to radionuclides, the AEA grants DOE authonty over AEA regulated 
radionuclides Pursuant to thls authonty , DOE has established radiation protection standards for 
offsite members of the public under DOE Order 5400 5 (DOE, 1990) To ensure that the offsite 
radiation dose is maintamed below established lmits, DOE has developed Denved Concentration 
Goals (DCGs) for exposures via the ground water pathway based on an annual dose lunit of 100 
milllrem effective dose equivalent to offsite members of the public The fact that multiple 
radionuclides contribute to the radiation dose for a specific exposure scenano will be addressed 
before final remediation goals are established These DCGs will be considered m selectmg 
protective remediation targets for the OU2 ground water The provisions of DOE Order 5400 5 
are currently m the process of bemg promulgated as 10 CFR 834 The DCGs are considered 
TBCs until promulgation of 10 CFR 834, at whch tune the DOE ground water protection 
requuements will be idenbfied as ARARs 

Ground water standards for radionuclides developed by the NRC were not considered to 
be ARARS These standards are not applicable to the WETS because the DOE is exempt from 
NRC regulation The NRC standards were also determmed not to be appropnate smce DOE is 
requlred to and has established radiation protecQon standards for offsite members of the public 
pursuant to DOE Order 5400 5 (whch is currently m the process of bemg promulgated as 10 
CFR 834) 

5.3.3 Preliminary Risk-Based Remediation Goals 

The PRGs for ground water COCs were determmed usmg standard exposure assumpaons 
for residential use of ground water @PA, 1991) The calculaaon of the nsk-based goals usmg 
the residential land use s c e m o  assumes that the pnmary nsk is from d m t  mgestion of ground 
water contammated with organtcs, morgantcs, and radionuclides, and lnhalation of VOCs from 
household ground water use Although the DOE Rocky Flats Field Office Future Site Use 
Worlung Group is expected to recommend that onsite residential use should be ellrmnated from 
the future land use plan (see Sechon 5 1 5), the nsk-based PRGs for the residenhal ground water 
use s c e m o  are presented for consistency with the programmatic exposure pathways 
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5.3.4 Cleanup Standards at Other Colorado Sites 

The followmg eight RODS were used as the basis for the range of cleanup standards 
presented in Table 5-4 t 

0 Chemical Sales (OU1) [EPA/ROD/R08-91/045], 

e Chemical Sales (OU2) [EPA/ROD/R08-91/046], 

e Marshall Landfill [EPA/ROD/R08-86/008], 

e 

e 

e 

0 

The 1986 ROD for Marshall Landfill specified ground water cleanup standards for 
tetrachloroethene and tnchloroethene of zero These zero cleanup standards are not techntcally 
achevable and demonstration of compliance with a zero standard is rmpossible Therefore, the 
1986 Marshall Landfill ROD was not mcluded m the evaluation 

5.3.5 Selected Remediation Targets for Ground Water 

As discussed m Section 5 1 5, the NCP states that prellrmnary remediation goals are to 
be developed based on readily available mformaQon, such as chemical-specific ARARS As 
such, remediation targets selected for ground water are based on ARARS and TBCs The 
remediation targets for ground water are consistent with cleanup standards established for other 
Colorado NPL sites, and can be distmguished from background levels As such, the selected 
remediation targets were deemed to be appropnate for the purpose of developmg remedial 
alternatives and for deterrmnrng the feasibility of remediatmg contammated ground water 

Martln Manetta, Denver Aerospace [EPA/ROD/R08-90/035], 

Rocky Mountam Arsenal (OU17) [EPA/ROD/R08-90/037], 

Rocky Mountam Arsenal (OU18) [EPA/ROD/R08-90/038], and 

Rocky Mountam Arsenal (OU19) [EPA/ROD/R08-0391 
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DOE, 1990 

I DOE, 1993 

DOE, 1993a 

~ 

DOE, 1994 

DOE, 1994a 

I DOE, 1994b 

DOE, 1994c 

DOE, 1994d 

EG&G, 1991 

Radiation Protection of the Public and the Environment 
5400 5 U S Department of Energy, Washmgton, D C 

DOE Order 

Phase 11 RFI/RI Report 903 Pad, Mound, and East Trenches Area 
Operable Unit No 2 - Preliminary Draft U S Department of  Energy, 
Rocky Flats Plant Golden, Colorado 

Final Background Geochemical Charactenzation Report EG&G, Rocky 
Flats Plant Golden, Colorado September 

Programmatic Risk-Based Preliminary Remediation Goals - Final Revision 
1 U S Department of Energy, Rocky Flats Plant Golden, Colorado 
October (see Errata Sheet dated October 25, 1994) 

Technical Memorandum No 9, Chemicals of Concern, Human Health Risk 
Assessment 903 Pad, Mound, and East Trenches Areas Operable Unit No 
2 - Draft Final U S Department of Energy, Rocky Flats Plant Golden, 
Colorado August 

Technical Memorandum No 5, Exposure Scenanos, Human Health Risk 
Assessment, 903 Pad, Mound, and East Trenches Areas, Operable Unit 
No 2 - Draft U S Department of Energy, Rocky Flats Envuonmental 
Technology Site Golden, Colorado October 

Draft Master List of Potentral Federal and State ARARs for the Rocky 
Flats Environmental Technology Site, Draft - November, Letter from 
Steven Slaten (DOE) to Mr Martm Hestmark (EPA) and Mr Joe 
Schieffelm (CDPHE) dated November 8th (Reference 94-DOE- 1 1232) 

Programmatrc Risk-Based Preliminary Remediation Goals for the Sand 
and Gravel Mining Land Use Exposure Scenano - Drafr U S 
Department of Energy Rocky Flats Envuonmental Technology Site 
Golden, Colorado 

General Radiochemistry and Routine Analytical Services Protocol 
(GRRASP), Part A, General Analytical Services Protocol (GASP), 
Organics, Inorganics, Wuter Quality Parameters, Biochemistry, Biota - 
Statement of Work Revision 2 EG&G Rocky Flats Envlronmental 
Management Department Rocky Flats Plant Golden, Colorado 
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EG&G, 1991a 

EPA, 1988 

EPA, 1989 

EPA, 1990 

EPA, 1991 

EPA, 1992 

EPA, 1992a 

IAG, 1991 

General Radiochemistry and Routine Analytical Services Protocol 
(GRRASP), Part B, Radioanalytical Services Protocol (RASP) - Statement 
of Work Revision 2 1 EG&G Rocky Flats Environmental 
Management Department Rocky Flats Plant Golden, Colorado 

Guidance for Conducting Remedial Investigations and Feasibility Studies 
Under CERCLA OSWER 9355 3-01 U S Envlronmental Protection 
Agency, Office of Emergency and Remedial Response Washmgton, 
D C  

Risk Assessment Guidance for Superfund, Volume I Human Health 
Evaluation Manual (Part A) EPA/540/1-89/002 U S Envlronmental 
Protecbon Agency, Office of Emergency and Remedial Response 
Washmgton, D C 

ARARs Q’s & A’s Compliance with Federal Water Quality Cntena 
OSWER 9234 2-091FS U S Envlronmental Protection Agency, Office 
of Solid Waste and Emergency Response Washmgton, D C 

H u m n  Health Evaluation Manual, Part B Development of Risk-Based 
Preliminary Remediation Goals U S Envlronmental Protection Agency, 
Office of Emergency and Remedial Response Washmgton, D C 

Guidance for Data Useability in Risk Assessment (Part A) - Final 
OSWER 9285 7-09A U S Envlronmental Protection Agency, Office of 
Solid Waste and Emergency and Remedial Response Washmgton, D C 

Supplemental Guidance to RAGS Calculating the Concentration Term 
OSWER 9285 7-081 U S Envlronmental Protection Agency, Office 
Solid Waste and Emergency Response Washmgton, D C 

Rocky Flats Interagency Agreement Between the State of Colorado, the 
Environmental Protecaon Agency, and the Department of Energy 
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APPENDIX A 

EXPOSURE FACTORS USED FOR CALCULATING THE 
PRELIMINARY RISK-BASED REMEDIATION GOALS 
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Exposure Factors Sourcebook 
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